feature of tissue neutrophils and imply that autocrine IL-1β signaling could be an important factor in determining how life and death of neutrophils is regulated in inflamed tissues.
Introduction
Transmigration of neutrophils from the bloodstream to an inflamed tissue is a complex process whereby the cells typically change from a resting state in circulation into a preactivated, or primed, state when reaching the inflamed site [1] . The primed state is characterized by a hyperresponsiveness to stimulation brought about in part by exocytosis of intracellular granules that results in upregulation of surface receptors [2, 3] . In addition, tissue neutrophils are often primed with regard to de novo synthesis of cytokines; most notably, the genes for proinflammatory cytokines interleukin (IL)-8 and IL-1β are highly upregulated in skin chamber neutrophils [4] . High levels of these and other cytokines are also found in skin chamber fluid [5] [6] [7] .
Neutrophils are potent microbicidal cells packed with toxic substances aimed at microbial killing. However, these toxic substances may also inflict endogenous tissue damage and it is therefore crucial that the activity and longevity of these cells is tightly controlled; the latter is in part ascertained by a high propensity to undergo spontaneous apoptosis. Apoptotic cells are nonfunctional, but structurally intact, i.e. they retain their tissue-damaging/ proinflammatory substances intracellularly and by this minimize the risk of collateral damage to surrounding tissues. In addition, dead cells are rapidly cleared by other phagocytes, primarily macrophages [8] , a process typically associated with a pronounced release of anti-inflammatory cytokines from the engulfing macrophages [9] . Thus, in order to regain homeostasis after acute inflammation, it is crucial that both apoptosis and clearance are smoothly executed; disturbances in these events can contribute to prolonged or chronic inflammation [10] . Concerning human neutrophils, apoptosis has almost exclusively been studied in cells isolated from peripheral blood. These cells can be modulated in both directions regarding death rate; whereas proapoptotic factors accelerate cell death, a wide variety of antiapoptotic factors extend viability [11] . We recently showed that in vivo transmigrated human neutrophils, isolated using experimental skin chamber methodology on healthy subjects, were completely resistant to antiapoptotic stimulation that potently expand the life span of cells purified from peripheral blood [5] .
In this study, we set out to investigate whether the priming status of the skin chamber neutrophils has bearing on the regulation of apoptosis, but also to assess how neutrophils regulate cell death after in vivo transmigration to a pathologically inflamed tissue. We found that in stark contrast to cells isolated from skin chambers, in vivo transmigrated neutrophils from synovial fluid of patients with inflammatory arthritis were perfectly able to respond to antiapoptotic stimulation when cultured in vitro. In a coculture set-up, we found that skin chamber neutrophils prolonged the life span of blood neutrophils and identified IL-1β, continuously secreted by skin chamber neutrophils, as a soluble factor potentially responsible for this effect. Downregulation of inflammasome-mediated IL-1β secretion through inhibition of caspase 1 decreased the death-delaying signal released during coculture and also enhanced apoptosis of skin chamber neutrophils. This implies that skin chamber neutrophils are under constant death suppression due to autocrine IL-1β signaling. Our results suggest that matters of neutrophil life and death are regulated differently depending on the site and inflammatory setting into which the cells transmigrate and indicate a role for inflammasome-mediated IL-1β in dictating these processes.
Materials and Methods

Reagents
Dextran was purchased from Pharmacosmos (Holbaek, Denmark) and Ficoll-Paque from Fischer Scientific GTF AB (Gothenburg, Sweden). Recombinant human serum amyloid A (human Apo-SAA; rSAA) was from PeproTech Inc. (Rocky Hill, N.J., USA). The caspase 1 inhibitor Ac-YVAD-CMK (YVAD) was from Cayman Chemical (Ann Arbor, Mich., USA). Purified peptidoglycan (PGN) and lipoteichoic acid (LTA), both from Staphylococcus aureus, the synthetic triacylated lipopeptide Pam3CSK4 (P 3 C) and IL-1β were all from Invivogen (San Diego, Calif., USA). The IL-1 receptor antagonist (IL-1RA) and IL-8 were from R&D Systems (Minneapolis, Minn., USA). Lipopolysaccharide (LPS) from Escherichia coli (serotype O111:B4) was from Sigma-Aldrich (St. Louis, Mo., USA) as was recombinant human granulocyte macrophagecolony stimulating factor (GM-CSF). Functional grade, monoclonal anti-CD95 antibody (FASL) was from Nordic BioSite (Täby, Sweden). Annexin V-FLUOS was from Roche Diagnostics (Mannheim, Germany) and 7-amino-actinomycin D (7-AAD) from BD Bioscience (Stockholm, Sweden).
Preparation of Cells
After informed consent, peripheral blood and synovial fluid were drawn from patients with inflammatory arthritis ( table 1 ) . Within 2 h from the time of aspiration, synovial fluid was filtrated through 40-μm nylon cell strainers (BD Biosciences, Bedford, Mass., USA) before centrifugation at 335 g for 10 min. The cell pellet was resuspended in Krebs-Ringers phosphate buffer with glucose supplemented with Ca 2+ (1 m M ) and stored on melting ice. All cell preparations were directly analyzed by flow cytometry and the relative abundance of neutrophils was determined based on size and granularity after gating away cellular debris. Only patients with a neutrophil content of at least 65% in their synovial fluid were included in the study ( table 1 ) .
Blood neutrophils were separated by dextran sedimentation and Ficoll-Paque centrifugation according to Boyum et al. [12, 13] . After separation, the neutrophils were washed twice, resuspended in Krebs-Ringers phosphate buffer with glucose supplemented with Ca 2+ (1 m M ) and stored on melting ice until use.
Skin chamber neutrophils were obtained as described [5] from healthy volunteers who also donated peripheral blood (from which blood neutrophils were prepared as stated above). The study was approved by the regional ethical board (No. S010-03 and 543-07).
Basic Neutrophil Culture and Evaluation of Cell Death
Neutrophils (5 × 10 6 /ml) were cultured in RPMI-1640 supplemented with 10% FCS and 1% penicillin/streptomycin for 30 min before addition of medium, LPS (100 ng/ml), rSAA (2 μ M ), GM-CSF (100 ng/ml), PGN (10 μg/ml), LTA (10 μg/ml), P 3 C (100 ng/ ml) or FASL (10 μg/ml) and thereafter further cultured for the indicated time (37 ° C with 5% CO 2 ).
Quantification of caspase 3/7 activity was performed on freshly prepared cells (10 5 cells per sample) or on cells cultured for 3.5 h with addition of medium or FASL (10 μg/ml) using a CaspaseGlo 3/7 kit (Promega Corporation, Madison, Wisc., USA) and analyzed on a LB940 Mithras multilabel reader (Berthold Technologies, Bad Wildbad, Germany).
Evaluation of cell death was performed essentially as described in Christenson et al. [11] . In short, cells were stained with annexin 
Coculture Experiments
Freshly isolated neutrophils from peripheral blood were directly labeled with a VybrantV CFDA SE cell tracker kit (Invitrogen, Carlsbad, Calif., USA), according to the manufacturer's instructions, using a dye concentration of 0.5 μ M . The labeled cells were then cocultured with unlabeled skin chamber neutrophils from the same subject. After 20 h of coculture, apoptosis was monitored by annexin-V-APC staining and analysis by flow cytometry after gating on carboxyfluorescein diacetate (CFDA)-positive neutrophils. In parallel experiments, labeled and unlabeled cells were cultured separately. The cell tracker dye per se did not affect neutrophil viability or the ability of cells to respond to antiapoptotic factors (data not shown). The proportion of blood versus skin chamber neutrophils remained constant over the time of coculture (data not shown), indicating that no asymmetrical loss of cells (due to e.g. cellular disintegration) had occurred; we also did not see, by confocal microscopy, any signs of neutrophils having ingested other neutrophils during the course of coculture.
Cytokine Analyses
Sera from healthy controls, skin chamber fluids, synovial fluids and cell-free culture supernatants were analyzed for IL-1β content using a Bio-Plex Pro Cytokine assay (60 μl, diluted 1: 3; Bio-Rad Laboratories AB, Sundbyberg, Sweden) or a human IL-1β ELISA MAX Deluxe Set (BioLegend Inc., San Diego, Calif., USA), according to the manufacturer's descriptions. IL-1RA was measured using a human IL-1RA Quantikine ELISA (R&D Systems), according to the manufacturer's description.
Results
Neutrophils from Skin Chambers, but Not from Synovial Fluid, Are Resistant to Antiapoptotic Stimulation
We recently showed that in vivo transmigrated neutrophils, isolated from skin chambers of healthy volunteers, are unable to slow down their apoptotic rate in response to a wide variety of agents with potent antiapoptotic effects on neutrophils isolated from peripheral blood of the same subjects [5] . Here, we first confirmed these findings and showed that whereas apoptosis of neutrophils isolated from peripheral blood was effectively decreased by LPS (p = 0.0008, as compared to nonstimulated neutrophils using paired Student's t test), apoptosis in neutrophils from skin chambers was unaffected by this treatment ( fig. 1 a) . Also, spontaneous apoptosis was lower for skin chamber neutrophils as compared to blood neutrophils from the same donor (p = 0.055) in this set of experiments ( fig. 1 a) .
We next investigated whether resistance to antiapoptotic stimulation was a general feature of in vivo transmi- grated neutrophils by studying cells obtained from synovial fluid (with a neutrophil content of >65%) of patients with inflammatory arthritis ( table 1 ) . We cultured neutrophils from blood and synovial fluid in vitro for 20 h with or without addition of established modulators of apoptosis. Surprisingly, spontaneous apoptosis was significantly elevated in synovial fluid neutrophils as compared to cells from peripheral blood of the same patients (p = 0.0085, using paired Student's t test), and both cell types increased in apoptosis in response to FASL ( fig. 1 b, c). Although levels of apoptosis were elevated overall in synovial fluid neutrophils, addition of antiapoptotic factors potently decreased cell death of these cells (p < 0.05 for all stimuli except PGN and P 3 C, compared to unstimulated samples using one-way ANOVA followed by Dunnett's multiple comparison test) in a similar manner as they delayed apoptosis of blood neutrophils (p < 0.05 for all stimuli; fig. 1 b, c) . Although the relative responses were somewhat less pronounced in synovial fluid neutrophils, these cells display a markedly different phenotype compared to skin chamber neutrophils. Thus, this demonstrates that the complete resistance to antiapoptotic stimulation exhibited by skin chamber neutrophils ( fig. 1 a) [5] is not a general feature of neutrophils that have left circulation.
Freshly Prepared Synovial Fluid Neutrophils Display Signs of Ongoing Apoptosis
To better understand why neutrophils from synovial fluid demonstrated increased apoptosis as compared to blood neutrophils after 20 h of incubation, we analyzed these cells before culture ( fig. 2 ) . Microscopic examina- Regulation of cell death in neutrophils from blood and tissue. PMN = Polymorphonuclear neutrophils. a Neutrophils from blood and skin chambers from the same subjects were cultured for 20 h in the presence or absence of LPS (100 ng/ml) after which apoptosis was quantified by annexin V staining. Bars show the mean + SEM from 6 healthy donors. b , c Neutrophils from peripheral blood ( b ) and synovial fluid ( c ) of the same patients were cultured in vitro in the presence of a variety of antiapoptotic stimuli (LPS, 100 ng/ml; rSAA, 2 μ M ; GM-CSF, 100 ng/ml; PGN, 10 μg/ ml; LTA, 10 μg/ml; P 3 C, 100 ng/ml), proapoptotic FASL (10 μg/ ml) or left unstimulated (us). After 20 h of incubation, neutrophil apoptosis was assessed by annexin V binding and flow cytometry. In line with this, we observed increased activity of caspase 3/7, central for the apoptotic process, in synovial fluid neutrophils as compared to blood neutrophils, both when analyzed directly and after incubation in the presence or absence of FASL ( fig. 2 d) . These data could likely explain why synovial fluid cells displayed increased overall apoptosis as compared to blood neutrophils.
Skin Chamber Neutrophils Are Primed to Secrete Death-Delaying Signals
As shown above ( fig. 1 c) , synovial fluid neutrophils responded well to antiapoptotic stimulation, whereas the skin chamber neutrophils did not respond at all ( fig. 1 a) [5] . Since spontaneous apoptosis of the skin chamber neutrophils was lower as compared to blood neutrophils ( fig. 1 a) , and the former are known to be primed for the production of proinflammatory cytokines [5, 14] , we hypothesized that their slow apoptosis could be due to constant exposure to death-delaying agents acting in an autocrine fashion. To test this, we performed coculture experiments; after labeling peripheral blood neutrophil preparations with a cell tracker dye (CFDA), these cells were mixed with freshly prepared, unlabeled (and washed) skin chamber neutrophils from the same donor and cultured in vitro. The two cell types were easily distinguished, based on CFDA fluorescence, and the mere presence of skin chamber neutrophils significantly decreased apoptosis of blood neutrophils as compared to when these cells were cultured alone ( fig. 3 ; p = 0.006 using paired Student's t test). This indicates that the skin chamber cells are indeed primed to secrete antiapoptotic factor(s).
Skin Chamber Neutrophils Secrete IL-1β, a Cytokine with Antiapoptotic Properties
As mentioned above, genes encoding a variety of proinflammatory cytokines are known to be upregulated in skin chamber neutrophils [4] as well as synthesized de novo [5, 6] ; some of these could potentially also be released without further stimulation. Skin chamber neutrophils spontaneously released markedly elevated levels of both IL-8 [5] (data not shown) and IL-1β ( fig. 4 a) , as compared to blood neutrophils ( fig. 4 a) . Recombinant IL-8 did not affect apoptosis, whereas IL-1β induced a dosedependent decrease in apoptosis of blood neutrophils in vitro ( fig. 4 b, c) . These results are in agreement with pre- viously published data [15] . As could be expected from cells that continuously release IL-1β, treatment with additional recombinant IL-1β to skin chamber neutrophils did not delay apoptosis ( fig. 4 d) .
Of importance for the regulation of IL-1β signaling is IL-1RA, a competitive endogenous IL-1 receptor antagonist [16] . To test whether the antiapoptotic effects of IL-1β were counteracted by IL-1RA, we added varying concentrations of recombinant IL-1RA to blood neutrophils stimulated with 10 ng/ml of IL-1β. The results show a trend towards restoration of apoptosis with increasing concentrations of IL-1RA, but never to the level of the control, even at the highest possible IL-1RA concentration ( fig. 4 e) . The IL-1RA did not lessen the antiapoptotic effect of LPS (data not shown), i.e. the action was specific for IL-1β.
Skin Chamber Fluid Is Characterized by a Higher IL-1RA/IL-1β Ratio than Synovial Fluid
Not only did skin chamber neutrophils in culture release IL-1β ( fig. 4 a) , we also found very high levels of this cytokine in the fluid from which these cells were obtained ( fig. 5 a) . In fact, IL-1β levels in skin chamber fluid were much higher than those found in cell-free synovial fluid ( fig. 5 a) . The levels of IL-1RA were similar in skin chamber fluid and synovial fluid, both elevated as compared to serum ( fig. 5 b) . The IL-1RA/IL-1β ratio was thus markedly lower in skin chamber fluid as compared to synovial fluid, suggesting that skin chamber neutrophils, as opposed to synovial fluid neutrophils, come from a milieu of ongoing IL-1β signaling.
Counteracting Inflammasome Activation and IL-1β Release from Skin Chamber Neutrophils Affects Apoptosis
Having concluded that skin chamber neutrophils spontaneously release antiapoptotic IL-1β, we attempted to interfere with IL-1β signaling by using recombinant IL-1RA. In the coculture set-up, addition of IL-1RA slightly increased apoptosis of blood neutrophils, although it did not fully restore apoptosis back to the levels displayed by blood neutrophils cultured alone ( fig. 6 a) .
The IL-1β release from neutrophils is known to depend on caspase 1 activity in the context of the NLRP3 inflammasome [17] and we next employed the caspase 1 inhibitor YVAD in order to diminish IL-1β secretion. Addition of YVAD decreased IL-1β release from skin chamber neutrophils, although not down to the undetectable levels secreted by blood neutrophils ( fig. 6 b) . In line with this, YVAD also increased apoptosis of cocultured blood neutrophils in a separate set of experiments ( fig. 6 c) . Neither IL-1RA nor YVAD had any effect on the apoptosis of blood neutrophils when cultured alone, indicating that caspase 1 and/or IL-1β is not involved in controlling spontaneous apoptosis of resting blood neutrophils.
Our data so far indicate that constitutive inflammasome-dependent IL-1β release from skin chamber neutrophils could function as a death-delaying signal for neighboring blood neutrophils during coculture. Thus, skin chamber neutrophils could be constantly affected by the antiapoptotic actions of endogenous IL-1β, continuously released from these cells. If so, the spontaneous level of apoptosis of skin chamber neutrophils would in fact be underestimated. In order to test this, we decreased IL- 385 1β in the system by using YVAD. Blocking caspase 1 activity markedly increased spontaneous apoptosis of skin chamber neutrophils ( fig. 6 d) , confirming that these cells are in fact under constant death suppression mediated by inflammasome-dependent IL-1β release.
Discussion
In vitro studies show that neutrophil cell death can be accelerated or postponed depending on environmental factors [10] . However, to what extent this modulation of apoptosis occurs in vivo is more difficult to evaluate. Neutrophils perform their major duties in extravascular tissues and it has previously been described that the transmigration process from blood to tissue renders neutrophils in a preactivated, or primed, state [14, 18] . It is reasonable to believe that cellular priming also affects neutrophil apoptosis. Therefore, investigations of possible differences in cell death between neutrophils obtained from peripheral blood and after transmigration to tissue are of interest. The current study corroborated our previous finding [5] that skin chamber neutrophils are unable to extend their viability in response to antiapoptotic factors and further demonstrate that skin chamber neutrophils constantly produce and secrete factors that can delay apoptosis of blood neutrophils. We found that IL-1β was secreted by skin chamber neutrophils and displayed antiapoptotic properties when added to blood neutrophils in vitro. 6 . Effects of IL-1β antagonism or caspase 1 blockade on apoptosis. PMN = Polymorphonuclear neutrophils. a CFDA-labeled blood neutrophils were cultured alone or in coculture with skin chamber neutrophils from the same donor, in the presence or absence of recombinant IL-1RA (100 ng/ml), after which apoptosis of blood neutrophils was measured. Graph shows mean apoptosis + SEM (n = 4). b Neutrophils from blood or skin chambers were cultured separately in the presence or absence of the caspase 1 inhibitor YVAD (50 μ M ) after which the cell-free supernatants were analyzed for IL-1β content by ELISA. Values from blood neutrophil cultures were below detection limit (n.d.), and data are mean IL-1β + SEM (n = 3). c The experiment is a similar coculture setup as in a , but the neutrophils were incubated in the presence or absence of YVAD (50 μ M ) before apoptosis was quantified. Mean apoptosis of blood neutrophils + SEM is shown (n = 4). d Skin chamber neutrophils were cultured alone in the presence or absence of YVAD (50 μ M ) after which apoptosis was quantified. The graph displays mean apoptosis + SEM (n = 4). We also investigated how in vivo transmigrated neutrophils from a pathologically inflamed site regulated apoptosis by utilizing synovial fluid aspirated from patients diagnosed with different forms of inflammatory arthritis ( table 1 ) . These disorders are characterized by a state of chronic inflammation, but during flares of active disease, an additional component of acute inflammation of the joints results in swelling and transmigration of leukocytes to this otherwise acellular site. The cellular composition of the inflamed synovial fluid varies, with neutrophils often being the dominating cell type; only patients with >65% neutrophils in the synovial fluid were included in this study. One drawback of using synovial fluid instead of the relatively controlled skin chamber model is that it is impossible to determine the age of the cells isolated and to control for how long the transmigrated neutrophils have lingered in the joint. The synovial fluid neutrophils displayed elevated caspase 3/7 activity and annexin V binding already when aspirated and were also more inclined to spontaneous apoptosis after in vitro culture. These data imply that the synovial fluid neutrophils are in fact aged as compared to the cells isolated from peripheral blood of the same patients, which could explain why apoptosis of the former was increased after in vitro culture.
Inflamed synovial fluid has been described to be a relatively rich source of inflammatory mediators [19] , and several studies have evaluated the impact of cell-free synovial fluid on neutrophil survival. Most of these studies have been performed with blood neutrophils, and conclusions are in conflict [20, 21] . Discrepancies could possibly stem from the fact that the inflamed synovia is hypoxic [22, 23] and that pro-or antiapoptotic factors in synovial fluid dominate under different oxygen tension [24] . Another aspect to consider is that the synovial fluids were aspirated from patients under treatment with a variety of anti-inflammatory drugs ( table 1 ) . Some of these drugs have been shown to elevate neutrophil apoptosis in vitro [25] and in vivo [26] . However, blood neutrophils from the patients included in our study responded similarly to modulators of apoptosis as did cells from healthy individuals, indicating that the anti-inflammatory therapy per se did not directly influence our results.
Neutrophils obtained from synovial fluid were fully able to postpone apoptosis in response to stimulation with a variety of antiapoptotic factors. This is in glaring contrast to the skin chamber neutrophils that clearly lack this ability ( fig. 1 ) [5] . The differences in response to antiapoptotic stimulation between the two types of tissue neutrophils likely reflect the nature of the underlying inflammation. Whereas skin chamber neutrophils migrate towards an aseptic, acute inflammation in an otherwise healthy tissue, transmigration to synovial fluid is a much more complex scenario. Affected joints in inflammatory arthritis represent tissues with a pathological, chronic inflammation, and added to this is an acute inflammatory response as seen by e.g. joint swelling, leukocyte infiltration and enhanced sedimentation rate. One major difference between neutrophils from skin chambers and synovial fluid was that they were taken from sites with markedly different IL-1β levels. Whereas levels of IL-1RA were relatively similar, skin chamber fluid contained almost 200 times more IL-1β than did synovial fluid. The skin chamber neutrophils spontaneously produced and released this particular cytokine also during in vitro culture. Although we cannot rule out that some of the IL-1β originate from other cells, human neutrophils have been shown to produce substantial amounts of IL-1β [17] , and upon transmigration to skin, both the gene [4] and protein [27] are significantly upregulated specifically in these cells. The IL-1β release was partly suppressed by inhibition of caspase 1, which implies that transmigration to skin chambers induces continuous inflammasome activation.
The NALP3 inflammasome has been the focus of much attention in recent years and the name refers to a protein complex that relies on caspase 1 to process IL-1β and IL-18 from proforms into active cytokines that are released extracellularly [28] . Certain kinds of nonapoptotic cell death modes (e.g., pyroptosis and pyronecrosis) rely on NALP3 inflammasome activity [29] , and these are characterized not only by IL-1β release, but also by loss of membrane integrity of the affected cells [29] . We never experienced more than a few percent of cells with permeable membranes in our study. In addition, blocking caspase 1 never decreased cell death, indicating that these types of nonapoptotic death processes were of little or no significance in our experimental set-ups. Contrarily, the caspase 1 inhibitor YVAD actually increased apoptosis in blood neutrophils when cultured in the presence of skin chamber neutrophils. This fits well with the idea that these in vivo transmigrated neutrophils spontaneously secrete IL-1β that suppresses apoptosis of neighboring blood cells when cultured together. The fact that YVAD only partially blocked IL-1β secretion from skin chamber neutrophils is in line with the existence of caspase-1-independent mechanisms for IL-1β processing [30] , which could explain why apoptosis of cocultured blood neutrophils was not completely restored. The other inflammasome-dependent cytokine secreted by neutrophils is IL-18, and although we never studied IL-18 further, previous reports argue that it is without effects on neutrophil apoptosis [31] . The use of recombinant IL-1RA never fully neutralized the antiapoptotic effect of recombinant IL-1β, and this reagent also failed to fully restore apoptosis of cocultured blood neutrophils. However, together with the effects of the caspase 1 inhibitor, our data indicate that inflammasome-mediated IL-1β release from skin chamber neutrophils constitutes a death-delaying signal even though we cannot completely rule out that also other signaling routes and soluble mediators play a role. One candidate in this respect would be IL-8 which is avidly produced and secreted by skin chamber neutrophils [7, 32, 33] . However, this particular cytokine was not antiapoptotic in our hands despite possessing full biological activity in other assays (e.g., the induction of neutrophil degranulation, calcium signaling and chemotaxis at 1-100 ng/ml concentrations; data not shown). Although this may be a matter of some controversy, the inability of recombinant IL-8 to delay neutrophil apoptosis confirms earlier reports [15] .
Recombinant IL-1β did not alter apoptosis of skin chamber neutrophils, but limiting the release of endogenous IL-1β by YVAD, resulted in increased apoptosis of these cells. This suggests that skin chamber neutrophils are constantly subjected to antiapoptotic stimulation by endogenous IL-1β released in an inflammasome-dependent manner. In line with this, a phenotype reminiscent of the skin chamber neutrophils was recently described for (blood-derived) neutrophils from patients carrying two inflammasome-associated gain-of-function mutations. These cells display constitutive inflammasome activation and IL-1β secretion, but also exhibit a suppressed apoptotic rate [34] . Autocrine IL-1β signaling would make additional exogenous IL-1β useless and it may well be that the 'spontaneous apoptosis' (i.e., in the absence of exogenous stimulation) displayed by skin chamber neutrophils is in reality a process already slowed down by endogenous IL-1β. Such autocrine death suppression could potentially mask responses to death-delaying substances added to in vitro cultures. In summary, we describe here that neutrophil apoptosis is regulated differently depending on the site and inflammatory setting into which the cells transmigrate. Our data further imply that inflammasome-mediated secretion of IL-1β could be an important factor in determining the life span of neutrophils at certain inflamed sites. In light of these data, future studies on synovial fluid neutrophils obtained from rheumatic patients where inflammasome activation has been specifically documented, such as gout [35] , would be of great interest.
